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(54) TRIPLET LENS FOR PHOTOGRAPHY 

(57)Abstract: 

PURPOSE: To reduce the size and obtain high _ q 

performance by arranging 1 st-3rd groups from a stop 
side to an image side, setting condition parameters 
within a specific range, and forming an aspherical surface 
which has a cone constant in a specific range as a lens 
surface including the image plane side of the 3rd group. 
CONSTITUTION: The 1st-3rd lens groups are arranged 
on the image side of a stop positioned before an object 
side in order from the stop side to the image side. The 
1st group is a biconvex lens, the 2nd group is a IA 
biconcave lens, and the 3rd group is a biconvex lens; and 
the whole system consists of the three elements in the 
three groups. Inequalities I and II hold, where (f) is the 
focal length of the whole system and fj 0=1 — 3) the focal 
length of the G)th lens counted from the object side. 
Further, the image-side surface of the 3rd group is the m 
aspherical surface which has the cone constant k7, 
which is represented by an inequality III. Consequently, 
the small-sized, high-performance triplet lens for 

photography which has long back focus, includes an exit pupil separately from the image plane, 
and provides a wide picture plane and is bright is obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It goes to an image side of drawing prefaced at a body side from the above-mentioned 
drawing side at an image side. One by one It comes to allot the 1st thru/or the 3rd group. A 
biconvex lens and the 2nd group the 1 st group A biconcave lens, When the 3rd group is a three 
three groups configuration which is a biconvex lens, a focal distance of the whole system is 
counted from an f and body side and a focal distance of the j-th lens is set to fj G = 1~3), These 
are conditions (1-1). -0.53<f2/f<-0.38 (1-2) 0.65<f1/f3<1.05 are satisfied, the image side of the 
3rd group — cone constant: — the aspheric surface which has K7 — it is — the above- 
mentioned cone constant:K7 (1-3) -1.2 — < — K7 — < — a triplet lens for photography 
characterized by being in the range of -0.8. 

[Claim 2] It goes to an image side of drawing prefaced at a body side from the above-mentioned 
drawing side at an image side. One by one It comes to allot the 1st thru/or the 3rd group. A 
biconvex lens and the 2nd group the 1st group A biconcave lens, When the 3rd group is a three 
three groups configuration which is a biconvex lens, a focal distance of the whole system is 
counted from an f and body side and a focal distance of the j-th lens is set to fj 0-1 ~3), These 
are conditions (2-1). -0.43<f2/f<-0.33 (2-2) 0.65<f1/f3<0.85 are satisfied. The image side of the 
1st group and the image side of the 3rd group are the aspheric surfaces which have cone 
constant:K3 and K7, respectively, and the above-mentioned cone constant:K3 and K7 . (2-3) 
0<K3<10 (2-4) A triplet lens for photography characterized by being in the range of -1.7<K7<- 
1.0. 

[Claim 3] It goes to an image side of drawing prefaced at a body side from the above-mentioned 
drawing side at an image side. One by one It comes to allot the 1st thru/or the 3rd group. A 
biconvex lens and the 2nd group the 1st group A biconcave lens, When the 3rd group is a three 
three groups configuration which is a biconvex lens, a focal distance of the whole system is 
counted from an f and body side and a focal distance of the j-th lens is set to fj G=1~3), These 
are conditions (3-1). -0.45<f2/f<-0.37 (3-2) 0.67<f1/f3<0.9 are satisfied. The body side of the 
2nd group and the image side of the 3rd group are the aspheric surfaces which have cone 
constant:K4 and K7, respectively. The above-mentioned cone constant: K4 and K7 (3-3) - 
1.5<K4<0 (3-4) A triplet lens for photography characterized by beingin the range of -4.0<K7<- 
1.0. 

[Claim 4] It goes to an image side of drawing prefaced at a body side from the above-mentioned 
drawing side at an image side. One by one It comes to allot the 1st thru/or the 3rd group. A 
biconvex lens and the 2nd group the 1st group A biconcave lens, When the 3rd group is a three 
three groups configuration which is a biconvex lens, a focal distance of the whole system is 
counted from an f and body side and a focal distance of the j-th lens is set to fj 0=1 — 3), These 
are conditions (4-1). -0.45<f2/f<-0.35 (4-2) 0.75<f1/f3<1 .0 are satisfied. The image side of the 
2nd group and the image side of the 3rd group are cone constant:K5 and the aspheric surface 
which has K7, respectively, and the above-mentioned cone constant:K5 and K7 . (4-3) -0.5<K5<0 
(4-4) A triplet lens for photography characterized by being in the range of -2.0<K7<-1 .0. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the triplet lens for photography. This invention 

can be used suitable for a video camera or a steel video camera. 

[0002] 

[Description of the Prior Art] In a video camera or a steel video camera, the image formation 
side by the taking lens is a solid state image pickup device, the size of the light-receiving side is 
small as compared with the light-receiving side of the silver halide film in a film photo camera, 
and the focal distance of a taking lens will also become short. 

[0003] In one side, in a video camera, a steel video camera, etc., in order to arrange the low pass 
filter for color moire prevention, the infrared light cutoff filter for amending the spectral 
sensitivity of a solid state image pickup device, etc. and to arrange these reasonable between a 
taking lens and a solid state image pickup device, it is necessary to secure the back focus of a 
taking lens somewhat greatly. 

[0004] Moreover, these days, the micro lens of a convex is formed in the light-receiving side of 
each photo detector, and the solid state image pickup device which meant the increment in the 
amount of incident light to each photo detector is also put in practical use. In such a solid state 
image pickup device, if the beam of light which carries out incidence to a photo detector inclines 
greatly to a micro-lens optical axis, the situation which will not carry out incidence to 
"KERARE" ********** by the opening of a micro lens will arise. It is easy to be generated as it 
separates from the optical axis of a taking lens, and this inclination will cause the result which 
promotes the lack of the quantity of light of an image periphery as compared with an image core, 
if this situation arises. In order to avoid such a problem, it is necessary to carry out incidence of 
the incident ray to a solid state image pickup device at the angle near a light-receiving side 
normal if possible. For this reason, as for the exit pupil of a taking lens, it is desirable that it is 
distant from the image surface if possible. 

[0005] Moreover, the miniaturization is always requested from the video camera or the steel 
video camera, and the thing of a triplet mold advantageous to a miniaturization is widely used as 
a taking lens from the former. 

[0006] however, the taking lens of the triplet mold known from the former — " — a long back 
focus — having — an exit pupil — from the image surface — separating — in addition — and 
the thing of an extensive field angle and the diameter of macrostomia is realized — " — that is 
very difficult. 
[0007] 

[Problem(s) to be Solved by the Invention] this invention is made in view of the situation like the 
above — having — a back focus — long — an exit pupil — from the image surface — 

separating — **** — half it is about field angle:25 degree and an extensive field angle, and it 

is as bright as F/No=2.8, and is small, and aims at offer of the triplet lens for photography of high 

performance. 

[0008] 

[Means for Solving the Problem] a triplet lens for photography of this invention is indicated to be 
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also the lens of claims 1-4 to drawing 1 — as — " — it was prefaced at a body side — 
extracting — an image side of 0 — an image side from a drawing 0 side — going — one by one - 
- the 1st group 1 thru/or the 3rd group 3 — allotting — " — it becomes. The 1st group 1 is [ a 
biconcave lens and the 3rd group 3 of a biconvex lens and the 2nd group 2 ] biconvex lenses, 
therefore the whole system is a three three groups configuration. Moreover, a triplet lens for 
photography of claims 1-4 is common also in a point which adopted the aspheric surface as one 
or more lens sides. 

[0009] For a triplet lens for photography of claim 1, when counting a focal distance of the whole 
system from an f and body side and setting a focal distance of the j-th lens to fj 0=1 -3) in the 
above-mentioned lens configuration, these are conditions (1-1). -0.53<f2/f<-0.38 (1-2) 
0.65<f1/f3<1.05 are satisfied. Moreover, the image side of the 3rd group is the aspheric surface 
which has cone constant:K7, and these cone constant:K7 . (1-3) It is in the range of -1.2<K7<- 
0.8. 

[0010] For a triplet lens for photography of claim 2, in the above-mentioned lens configuration, it 
counts from a focal distanced [ of the above-mentioned whole system ], and body side, and focal 
distanced 0=1-3) of the j-th lens is conditions (2-1). -0.43<f2/f<-0.33 (2-2) 0.65<f1/f3<0.85 are 
satisfied. Moreover, the image side of the 1st group and the image side of the 3rd group are the 
aspheric surfaces which have cone constant:K3 and K7, respectively, and these cone 
constant:K3 and K7 . (2-3) 0<K3<10 (2-4) It is in the range of -1.7<K7<-1 .0. 
[001 1] a triplet lens for photography of claim 3 — the above-mentioned lens configuration — ; 
setting — above-mentioned focal distance: — f and fj 0=1 —3) — conditions (3-1) -0.45<f2/f — 

< -0.37 (3-2) 0.67 — < — f1/f3<0.9 are satisfied. Moreover, the body side of the 2nd group and 
the image side of the 3rd group are the aspheric surfaces which have cone constant:K4 and K7, 
respectively, and these cone constant:K4 and K7 . (3-3) -1.5<K4<0 (3-4) It is in the range of - 
4.0<K7<-1 .0. 

[0012] a triplet lens for photography of claim 4 — the above-mentioned lens configuration — 
setting — above-mentioned focal distance: — f and fj 0=1 "3) — conditions (4-1) -0.45<f2/f — 

< -0.35 (4-2) 0:75 — < — f1/f3<1.0 are satisfied. Moreover, the image side of the 2nd group and 
the image side of the 3rd group are cone constant:K5 and the aspheric surface which has K7, 
respectively, and these cone constant:K5 and K7 . (4-3) -0.5<K5<0 (4-4) It is in the range of - 
2.0<K7<-1:0. 

[0013] 

[Function] As mentioned above, with the triplet lens for photography of this invention, it is the 
so-called "before drawing die" as which drawing was prefaced [ 1st ] at the body side, and the 

exit pupil is separated from the image surface by prefacing drawing in this way. 

[0014] With positive, negative, and a positive lens configuration, since positive power strong 
against the 3rd group also in order to keep away an exit pupil from the image surface is needed 
also when securing a back focus, the negative big power which balances with it is needed for the 
2nd group which is the only negative lens. 

[0015] Moreover, what "the negative power of the 2nd group is strengthened [ a thing ] for the 
positive power of the 1st group according to strength and it" is effective in decreasing the 
PETTSU bar sum, suppressing the astigmatic difference, and making **** of the image surface 
small. 

[0016] Since it is such, strong negative power is needed for the 2nd group. So, in this invention, 
the 2nd group was used as the biconcave lens and that negative power is regulated conditions 
(1-1), (2-1), (3-1), and (4-1). 

[0017] When the minimum of these conditions (1-1), (2-1), (3-1), and (4-1) is exceeded 
according to combination with the adoption gestalt of the aspheric surface in a lens, it becomes 
impossible to reconcile long-distance-izing from reservation of a back focus, and the image 
surface of an exit pupil, and reduction of the PETTSU bar sum. Moreover, it is difficult from the 
field of lens processing to give the strong negative power exceeding a maximum to the 2nd 
group, and since overamendment of spherical aberration, buildup of comdtic aberration, etc. are 
produced, it is not desirable from the field of aberration to give such strong negative power by 
force to the 2nd group. 
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[0018] It is necessary to distribute with balance [ power / positive to the 1st and 3rd group ] 
sufficient for realizing "reservation of a back focus, and reduction of long-distance-izing from 
the image surface of an exit pupil, and the PETTSU bar sum" in the condition that the above- 
mentioned conditions (1-1), (2-1), (3-1), and (4-1) were satisfied. Conditions (1-2), (2-2), (3-2), 
and (4-2) regulate this power allocation. 

[0019] If the minimum of these conditions (1-2), (2-2), (3-2), and (4-2) is exceeded according to 
combination with the adoption gestalt of the aspheric surface in a lens, reservation of a back 
focus will become difficult and it will also become difficult to fully keep away an exit pupil from 
the image surface. Moreover, if a maximum is exceeded, while the PETTSU bar sum becomes 
large and the image surface falls on a negative side, the astigmatic difference will increase. 
[0020] As mentioned above, the location and number of the aspheric surfaces which are adopted 
although the lens configuration of the triplet lens for photography of claims 1-4 is the same 
differ from each other mutually, and the ranges of condition parameter:f2/f1 [ f and ]/f3 differ by 
as which lens side the aspheric surface is adopted. 

[0021] Like the triplet lens for photography of claim 1, when adopting the aspheric surface as the 
image side of the 3rd group, the high image formation engine performance can be secured by 
making the cone constant:K7 into the range of inequality (1-3). 

[0022] Like the triplet lens for photography of claim 2, when making the image side of the 1st 
group, and the image side of the 3rd group into the aspheric surface, the high image formation 
engine performance can be secured by making cone constant:K3 of these aspheric surfaces, and 
K7 into inequality (2-3) and the range of (2-4). 

[0023] Like the triplet lens for photography of claim 3, when making the body side of the 2nd 
group, and the image side of the 3rd group into the aspheric surface, the high image formation 
engine performance can be secured by making cone constant:K4 of these aspheric surfaces, and 
K7 into inequality (3-3) and the range of (3-4). 

[0024] Similarly, like the triplet lens for photography of claim 4, when making the image side of 
the 2nd group, and the image side of the 3rd group into the aspheric surface, the high image 
formation engine performance can be secured by making cone constant:K5 of these aspheric 
surfaces, and K7 into inequality (4-3) and the range of (4-4). 
[0025] 

[Example] It gives three examples at a time to below for every triplet lens for photography of 
each claim. In each example, as shown in drawing 1 , plane parallel plate A is inserted between 
the triplet lens for photography, and the image surface. This plane parallel plate A replaces the 
cover glass of the low pass filter mentioned above, an infrared cutoff filter, and also a solid state 
image pickup device etc. as "being an equivalent plane parallel plate optically." 
[0026] Each example is counted from a body side. The radius of curvature of the i-th field (the 
field of drawing 0 and the field of plane parallel plate A are included) ri (i=1-9), The spacing on 
the i-th and the i+1st opticals axis of a field is counted from a di 0=1-8) and body side, and the 
refractive index and the Abbe number of the j-th lens and plane parallel plate A are expressed 
with nj and nuj (it is j= 4 to j=1-3 and a plane parallel plate to a lens), respectively. Furthermore, 
f counts the synthetic focal distance of the whole system, and fj from a body side, in a back 
focus and AP, the distance between the image surface and an exit pupil and F/No express 
brightness, and omega expresses [ the focal distance of the j-th lens, and BF ] a half-field angle 
(unit: degree). 

[0027] The "aspheric surface" like common knowledge When setting the amount of gaps from H 
and the reference spherical surface (radius of curvature is the spherical surface of R) to X and 
setting [ the radius of curvature on an optical axis / R and the height from an optical axis ] a 
cone constant and the 4th aspheric surface coefficient [ 6th / 8th / 10th ] to A, B, C, and D for 
K, respectively, X= [(1/R) H2/{1+root[Y]}] + It is the curved surface expressed with A-H4+B- 
H6+C-H8+D-H10 and the formula which becomes Y=1-(1+K) (1/R)2H2. The mark in this formula: 
root [Y] expresses the square root of Y. If the post of the aspheric surface in each example is 
taken, cone constants, high order aspheric surface coefficient:A, and B, C and D are given, and 
a configuration is specified. In addition, [E-numeric character] of a high order aspheric surface 
coefficient on display expresses a exponentiation. For example, if it is with [E-10], this will mean 
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[1/1010] and will multiply the number which has this number before that by it. 
[0028] Example 1f=9.270mm, F/No=2.8 ( omega= 25.1, BF=0.605f, AP=2.824fi ri di j nj nuj1 infinity 
(drawing) 2.81 2 6.279 1.79 1 1.88300 40.80 3 - 74.201 0.964 - 11.661 0.80 2 1.79442 23.94 5 
5.697 1.07613.271 2.39 3 1.78497 48.69 7 -7.806 2.578 infinity 2.824 1.51633 64.15 9 infinity. 
[0029] The 7th page (image side of the 3rd group) of aspheric surface 

K=-0.849842, A=4.44360E-4, B=-8.30943E-6, C= 7.59358E-7, value f2/f=-0.509 of the parameter 
of E-D=-3.964548 conditional expression, f1/f3=1.005 . 

[0030] Example 2f=9.270mm, F/No=2.8, omega= 25.1, BF=0.567f, AP=2.828fi ri di j nj nuj1 infinity 
(drawing) 2.38 2 5.772 1.82 1 1.88357 40.23 3 - 27.719 0.694 - 9.423 0.80 2 1.77721 24.51 5 5.098 
1.59612.798 2.49 3 1.75500 52.30 7 -8.190 2.218 infinity 2.824 1.51633 64.15 9 infinity. 
[0031] The 7th page (image side of the 3rd group) of aspheric surface 

K=-1. 179592, A=5.31822E-4, B=-1 .89000E-5, C= 1.11919E-6, value f2/f=-0.448 of the parameter 
of E-D=-3.349118 conditional expression, f1/f3=0.796 . 

[0032] Example 3f=9.271mm, F/No=2.8, omega= 25.1, BF=0.552f, AP=2.830fi ri di j nj nuj1 infinity 
(drawing) 2.52 2 5.913 2.00 1 1.88300 40.78 3 - 15.133 0.554 - 8.091 0.80 2 1.76182 26.55 5 4.883 
1.62614.893 2.53 3 1.75500 52.33 7 -8.127 2.088 infinity 2.824 1.51633 64.15 9 infinity. 
[0033] The 7th page (image side of the 3rd group) of aspheric surface 

K=-1.098173, A=4.97051E-4, B=-3.601 79E-5, C= 2.1031 5E-6, value f2/f=-0.420 of the parameter 
of E-D=-6.557158 conditional expression, f1/f3=0.689 . 

[0034] As mentioned above, examples 1-3 are examples of the triplet lens for photography of 
claim 1. 

[0035] Example 4f=9.270mm, F/No=2.8, omega= 25.1, BF=0.562f, AP=2.830fi ri di j nj nuj1 infinity 
(drawing) 2.41 2 5.712 2.16 1 1.88657 37.49 3 - 11.510 0.474 - 5.620 0.80 2 1.76644 24.89 5 4.942 
1.58613.344 2.48 3 1.75500 52.30 7 -7.788 2.178 infinity 2.824 1.51633 64.15 9 infinity. 
[0036] The 3rd page (image side of the 1 st group) of aspheric surface 

K= 4.486506, A=-3.35753E-4, and B= 2.01 897E-5, C=-4.30823E-6, and D= 1 .01451 E-7 — the 
7th page (image side of the 3rd group) 

K=-1 .363965, A=5.69893E-4, B=-3.14335E-5, C= 1.75986E-6, value f2/f=-0.358 of the parameter 
of E-D=-4.870258 conditional expression, fl /f3=0.667 . 

[0037] Example 5f=9.269mm, F/No=2.8, omega= 25.1, BF=0.544f, AP=3.353fi ri di j nj nuj1 infinity 
(drawing) 3.05 2 6.021 2.33 1 1.88621 37.78 3 - 14.631 0.494 - 7.201 0.80 2 1.77083 24.73 5 5.069 
1.16612.981 3.25 3 1.75501 52.30 7 -7.852 1.878 infinity 2.734 1.51633 64.15 9 infinity. 
[0038] The 3rd page (image side of the 1st group) of aspheric surface 

K= 2.089766 and A=-5.94156 — E-5, B=-8.4351 2E-6, C=-9.08398E-7, and D= 5.23291 E-9 — the 
7th page (image side of the 3rd group) 

K=-1. 182835, A=5.33784E-4, B=-3.70378E-5, C= 2.26895E-6, value f2/f=-0.405 of the parameter 
of E-D=-7.270378 conditional expression, f1/f3=0.732 . 

[0039] Example 6f=9.269mm, F/No=2.8, omega= 25.1, BF=0.593f, AP=3.1 19fi ri di j nj nuj1 infinity 
(drawing) 2.85 2 6.320 2.60 1 1.88300 40.80 3 - 12.730 0.564 - 4.739 0.80 2 1.74077 27.76 5 5.662 
1.04611,372 2.52 3 1.75500 52.32 7 -7.041 2.338 infinity 2.734 1.51633 64.15 9 infinity. 
[0040] The 3rd page (image side of the 1 st group) of aspheric surface 

K= 9.326034, A=-8.14405E-4, B=-2.34823E-5, C=-9. 18003 E-7, the D=-1 .14142E-7 7th side 
(image side of the 3rd group) 

K=-1 .577683, A=7.52908E-4, B=-4.33452E-5, C= 3.53342E-6, value f2/f=-0.364 of the parameter 
of E-D=-1.073317 conditional expression, f1/f3=0.835 . 

[0041] As mentioned above, examples 4-6 are examples of the triplet lens for photography of 
claim 2. 

[0042] Example 7f=9.268mm, F/No=2.8, omega= 25.1, BF=0.555f, AP=2.819fi ri di j nj nuj1 infinity 
(drawing) 2.79 2 6.008 2.11 1 1.88361 40.19 3 - 15.754 0.584 - 7.832 0.80 2 1.75802 25.20 5 4.999 
1.50613.749 2.35 3 1.75500 52.30 7 -8.333 2.108 infinity 2.824 1.51633 64.15 9 infinity. 
[0043] The 4th page (body side of the 2nd group) of aspheric surface 

K=-0.264297 and A= 9.14227 — E-5, B=-2.9901 7E-7, C=-8.71086E-7, and D= 1.28201E-7 --the 
7th page (image side of the 3rd group) 

K=-1. 358236, A=5.46094E-4, B=-3.81054E-5, C= 2.16126E-6, value f2/f=-0.423 of the parameter 
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of E-D=-6.429228 conditional expression, fl/f3=0.716 . 

[0044] Example 8f=9.270mm, F/No=2.8, omega= 25.1, BF=0.560f, AP=2.833fi ri di j nj nuj1 infinity 
(drawing) 2.33 2 6.164 2.21 1 1.88500 38.87 3 - 14,061 0.604 - 6.171 0.80 2 1.76532 24.93 5 5.503 
1.61610.807 2.40 3 1.75500 52.30 7 -8.766 2.158 infinity 2.824 1.51633 64.15 9 infinity. 
[0045] The 4th page (body side of the 2nd group) of aspheric surface 

K=-1 .003544 and A= 6.42509E-4 and B= 3.79643E-5, C=-1 .46521 E-5, and D= 9.49483E-7 — the 
7th page (image side of the 3rd group) 

K=-3.253979, A=7.32747E-4, B=-3.79460E-5, C= 2.4421 7E-6, value f2/f=-0.398 of the parameter 
of E-D=-6. 183428 conditional expression, fl/f3=0.754 . 

[0046] Example 9f^9.271mm, F/No=2.8, omega= 25.1, BF=0.582f, AP=2.834fi ri di j nj nujl infinity 
(drawing) 2.00 2 6.087 1.73 1 1.88511 38.77 3 - 23.710 0.834 - 6.952 0.80 2 1.78306 24.31 5 5.929 
1.6769.897 2.45 3 1.75500 52.30 7 -8.831 2.358 infinity 2.824 1.51633 64.15 9 infinity. 
[0047] The 4th page (body side of the 2nd group) of aspheric surface 

K=-1 .375966 and A= 6.70435E-4 and B= 4.57522E-5, C=-1 .91 251 E-5, and D= 1.24887E-6 — the 
7th page (image side of the 3rd group) 

K=-3.683206 f A=7.56743E-4, B=-1.54254E-5, C= 1.26382E-6, value f2/f^=-0.429 of the parameter 
of E-D=-3.703558 conditional expression, f1/f3=0.859 . 

[0048] As mentioned above, examples 7-9 are examples of the triplet lens for photography of 
claim 3. 

[0049] Example 10f=9.270mm, F/No=2.8, omega= 25.1, BF=0.571f, AP=2.831fi ri di j nj nujl infinity 
(drawing) 2.23 2 5.855 1.82 1 1.88363 40.17 3 - 17.737 0.704 - 7.005 0.80 2 1.75445 25.34 5 4.716 
1.526 11.074 2.61 3 1.75500 52.30 7 -7.996 2.258 infinity 2.824 1.51633 64.15 9 infinity. 
[0050] The 5th page (image side of the 2nd group) of aspheric surface 

K=-0.358071, A=-8.00504E-4, B= 2.581 98E-5, C=-1 .56296E-6, the D=-2.70252E-8 7th side 
(image side of the 3rd group) 

K=-1 .694931, A=6.57757E-4, B=-2.5341 1 E-5, C= 1. 83091 E-6, value f2/f=-0.392 of the parameter 
of E-D=-4.689298 conditional expression, f1/f3=0.791 . 

[0051] Example 11f=9.266mm, F/No=2.8, omega= 25.1, BF=0.548f, AP=3.264fi ri dij nj nujl infinity 
(drawing) 2.93 2 6.116 2.10 1 1.88467 39.17 3 - 18.571 0.634 - 7.772 0.80 2 1.75508 25.32 5 4.813 
1.046 10.467 3.49 3 1.75508 52.29 7 -8.106 1.908 infinity 2.734 1.51633 64.15 9 infinity. 
[0052] The 5th page (image side of the 2nd group) of aspheric surface 

K=-0.214777 ( A=-3.96225E-4, B=-1 .37232E-5, C=-1 .51 361 E-6, D= The 2.66553E-8 7th side 
(image side of the 3rd group) 

K=-1 .542723, A=6.02826E-4, B=-3.18740E-5, C= 2.331 82E-6, value f2/f=-0.414 of the parameter 
of E-D=-6.015218 conditional expression, f1/f3=0.823 . 

[0053] Example 12f=9.271mm, F/No=2.8, omega= 25.1, BF=0.587f, AP=3.506fi ri dij nj nujl infinity 
(drawing) 3.10 2 6.438 1.89 1 1.88300 40.80 3 - 22.808 0.844 - 7.549 0.80 2 1.73438 26.17 5 4.865 
0.966 10.119 3.10 3 1.75500 52.30 7 -7.561 2.278 infinity 2.734 1.51633 64.15 9 infinity. 
[0054] The 5th page (image side of the 2nd group) of aspheric surface 

K= -0.371889, A=-8.04256E-4, and B= 2.53055E-5, C=-7.37685E-6, and D= 4.07960E-7 — the 
7th page (image side of the 3rd group) 

K=-1 .482875, A=6.1 8740E-4, B=-2.37491 E-5, C= Value f2/f=-0.423 of the parameter of E- 
2.28422E-6 and D=-5.887968 conditional expression, f1/f3=0.946 . 

[0055] As mentioned above, examples 10-12 are examples of the triplet lens for photography of 
claim 4. 

[0056] Aberration drawing about examples 1-12 is shown in drawing 2 thru/or drawing 13 . Sign 
****** i n these aberration drawings expresses d, C, and an F line, respectively. The continuous 
line and dashed line in drawing of spherical aberration express spherical aberration and sine 
condition, respectively, the continuous line in drawing of astigmatism expresses a sagittal ray, 
and a dashed line expresses a meridional beam of light. Aberration is amended good and, as for 
each triplet lens for photography of each claim of this invention, each example has the high 
image formation engine performance. 
[0057] 

[Effect of the Invention] As mentioned above, according to this invention, the new triplet lens for 
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photography can be offered, the triplet lens for photography of this invention — the 
configuration like the above — F/No=2.8 — bright — the diameter of macrostomia — it is — 
half-field angle: — an angle with the incident ray near [ are about 25 degrees and a wide angle, 
and it is small, is highly efficient, and / an image sensor light-receiving side ] a normal to a solid 
state image pickup device — having — in addition — and it has the big back focus. Therefore, it 
is suitable as a taking lens of a video camera or a steel video camera. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the lens configuration of the triplet lens for photography of this 
invention. 

[Drawing 2] It is aberration drawing about an example 1. 
[Drawin g 3] It is aberration drawing about an example 2. 
[Drawin g 4] It is aberration drawing about an example 3. 
[Drawing 5] It is aberration drawing about an example 4. 
[DrayyingJS] It is aberration drawing about an example 5. 
[Drawing 7] It is aberration drawing about an example 6. 
[Drawing 8] It is aberration drawing about an example 7. 
[Drawing 9] It is aberration drawing about an example 8. 
[Drawing 10] It is aberration drawing about an example 9. 
[Drawing 1 1 ] It is aberration drawing about an example 10. 
[ Drawin g 12] It is aberration drawing about an example 11. 
[ Drawin g 13] It is aberration drawing about an example 1 2. 
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i 






r i 






1 


oo 


GR5) 


2. 


8 5 


2 




6 


.320 


2 . 


6 0 


3 


- 1 


2 


.730 


0. 


5 6 


4 




4 


.739 


0. 


8 0 


5 




5 


.662 


1 . 


0 4 


6 


1 


1 


.372 


2. 


5 2 


7 




7 


.041 


2 . 


3 3 


8 






CO 


2. 


7 3 


9 






CO 







[0040] im^ 

K= 9. 3 2 6 0 3 4, A = - 8. 1 4 4 0 5 E- 
4, B = — 2 . 3 4 8 2 3 E-5, C = -9. 1800 
3E-7, D = -l. 14142E-7 
IS 7® (*3»^««lB) 

K = - 1 . 5 7 7 6 8 3, A= 7 . 5 2 9 0 8 E-4, 
B=-4. 3 3 4 5 2 E-5, C= 3. 5 3 3 4 2 E 
-6, D = -l. 0 7 3 3 1 E-7 



i 


r 


i 


di 




1 


°° GR9) 


2 . 


7 9 


2 


6. 


0 0 8 


2 . 


1 1 


3 


-15. 


7 5 4 


0 . 


5 8 
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- 7 . 


8 3 2 


0. 


8 0 


5 


4. 


9 9 9 


1 . 


5 0 


6 


1 3. 


7 4 9 


2 . 


3 5 


7 


- 8. 


3 3 3 


2 . 


1 0 



[0 0 3 7] *IS#iJ 5 

f = 9. 2 6 9 mm, F/No = 2. 8, <o = 2 5 . 
1, BF = 0. 5 4 4 f, AP = 3. 3 5 3 f 

j n j v j 

1 1.88621 37.78 

2 1.77083 24.73 

3 1.755 0 1 52.30 

4 1.51633 64.15 
- 6, D = - 7. 2 7 0 3 7 E-8 
f 2 /f=-0. 4 0 5, f!/f 3 =0. 732 

[0 0 3 9] Hife^J 6 

f = 9. 2 6 9mm, F/No = 2. 8, co = 2 5 . 
1, BF= 0. 5 9 3 f, AP=3. 119f 

j rij Vj 

1 1.88300 40.80 

2 1.74077 27.76 

3 1.75500 52.32 

4 1.51633 64.15 

o 

f 2 /f=-0. 364, f!/f 3 =0. 835 

o 

[0 0 4 1] *S6«4~6tt!»*:«2 0«Ugffl h 

[0 0 4 2] ftifcffl 7 

f = 9. 2 6 8mm, F/No = 2. 8, <d=25. 
1, BF = 0. 5 5 5 f, AP=2. 8 1.9 f 

j vj 

1 1.88361 40.19 

2 1.75802 25.20 

3 1.75500 52.30 
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- 2 . 9 9 0 1 7 E- 7, C = - 8. 


7 10 8 








6 E- 7, 


D= 1. 28201E-7 
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5 3#£><fe«B) 








f = 9 . 2 7 0 mm, 


F/N o 


-2. 


K = - 1 . 


3 5 8 2 3 6, 


A= 5. 46094E-4, 


1, BF = 0. 5 6 0 f , AP 


= 2. 


B=~ 3. 


81054E- 


- 5, C = 2. 1 6 1 2 6 E 
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j n j 
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2. 


3 3 
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6. 16 4 


2. 


2 1 


1 1.8 8 5 0 0 


3 8 . 


8 7 
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- 1 4. 0 6 1 


0. 


6 0 
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- 6. 17 1 


0 . 


8 0 


2 1.7 6 5 3 2 


2 4. 


9 3 




5 


5. 5 0 3 


1 . 


6 1 
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10. 8 0 7 


2. 


4 0 


3 1.7 5 5 0 0 


5 2. 


3 0 
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-8. 7 6 6 
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1 5 
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CO 
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8 2 


4 1. 5.1633 


6 4. 


1 5 
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CO 










o 


[0045] 








- 6, D = - 6. 1 8 3 4 2 E 


- 8 


i4i m 














K = - 1 . 


0 0 3 5 4 4, 


A= 6. 42509E- 




f 2 /f = -0. 3 9 8, f j/f 3=0 


4, B = 


3. 79643E-5, C = - 1 . 


4 6 5 2 


o 






1 E- 5, 


D = 9. 49483E-7 






[0 0 4 6] 3!M#J 9 
















f = 9 . 2 7 1 mm, 


F/No 


= 2 . 


K = - 3 . 


2 5 3 9 7 9, 


A = 7. 32747E-4, 




1, BF = 0. 5 8 2 f , AP 


= 2 . 


B = - 3. 


7 9 4 6 0 E- 


5, C= 2. 4 4 2 1 7 E 










i 


r i 


di 




i n j 


v j 






1 


OR 5) 


2. 


0 0 










2 


6.087 


1 . 


7 3 


1 1.8 8 5 1 1 


3 8 . 


7 7 




3 


- 2 3. 7 10 


0. 


8 3 










4 


- 6 . 9 5 2 


0. 


8 0 


2 1. 7 8 3 0 6 


2 4. 


3 1 




5 


5.929 


1 . 


6 7 










6 


9. 8 9 7 


2. 


4 5 


3 1.7 5 5 0 0 


5 2. 


3 0 




7 


- 8. 8 3 1 


2. 


3 5 










8 


CO 


2. 


8 2 


4 1.51633 


6 4. 


1 5 




9 


CO 













2 5, 



[0 0 4 7] 

SS4ffi (#2#<fc4MMWffi) 

K = -l. 3 7 5 9 6 6, A= 6. 7 0 4 3 5 E- 
4, B= 4. 5 7 5 2 2E-5, C = -l. 9125 
1E-5, D= 1. 2 4 8 8 7E-6 

K = - 3 . 6 8 3 2 0 6, A= 7. 5 6 7 4 3 E-4, 
B = — 1 . 5 4 2 5 4E-5, C - 1. 2 6 3 8 2 E 
- 6, D = - 3 . 7 0 3 5 5 E-8 

i r j di 

1 °o OR 3 ) 2.23 

2 5.855 1.82 



f 2 / f = - 0 . 429, fi/fa^O. 859 

o 

[0 0 4 8] JSUb, *5S^J 7-9 3 OfMBJIl h 

[0 0 4 9] JiM^J 1 0 

f = 9. 2 7 0mm, F/No = 2. 8, o> = 2 5 . 
1, BF = 0. 571 f, AP = 2. 8 3 1 f 



1 1.88363 40.17 
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-17. 737 
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7 0 
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-7. 0 0 5 


0. 


8 0 


2 1.7 5 4 4 5 




2 5. 34 
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4.716 
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5 2 
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11. 0 7 4 


2. 


6 1 


3 1.7 5 5 0 0 




5 2. 3 0 




7 
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2 5 
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CO 
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8 2 


4 1.51633 




6 4. 15 
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CO 
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- 6, D = - 4. 68929E-8 














-(DM 




K = - 0 . 3 5 8 0 7 1, 


A = - 8. 0 0 5 0 


4 E- 




f 2 /f =-0. 3 9 2, 


f l/f 3=0 


.791 


4, B = 2. 5 8 1 9 8 E-5, C = - 1 . 


5 6 2 9 


o 








6E-6, D = - 2 . 7 0 2 5 2 E-8 






[0 0 5 1] HM#iJ 1 


1 






^7® (^3^^{IW) 








f = 9 . 2 6 6 mm, 


F/No = 2. 


8, a>= 2 5 . 


K = - 1 . 6 9 4 9 3 1, 


A= 6. 5 7 7 5 7 


E-4, 


1, BF = 0. 5 4 8 f . 


, AP = 3. 


2 6 4 f 


B = - 2. 5 3 4 1 1 E- 


-5, C= 1.83 


0 9 1 E 










i 


r i 


di 




J n i 
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oo («5) 


2 . 


9 3 










2 


6.116 


2. 


1 0 


1 1.8 8 4 6 7 




3 9. 17 




3 


-18. 571 


0. 


6 3 










4 


- 7 . 7 7 2 


0. 


8 0 


2 1.7 5 5 0 8 




2 5. 32 




5 


4. 8 13 


1 . 


0 4 










6 


10. 4 6 7 


3 . 


4 9 


3 1.7 5 5 0 8 




5 2. 29 




7 


- 8. 10 6 


1 . 


9 0 










8 


CO 


2 . 


7 3 


4 1.51633 




6 4. 15 




9 


CO 














[0052] 4mm 








-6, D = -6. 0 1 


521E-8 












gifti&<D'<7 fr- 






K = - 0. 2 1 4 7 7 7, 


A = - 3. 9 6 2 2 5 E- 




iz/ i=-0. 4 14, 


f l/f 3=0 


.823 


4, B = -l. 3 7 2 3 2 E-5, C = -l. 


5 13 6 


0 








1E-6, D= 2. 6 6 5 5 3 E-8 






[0053] nmm 1 


2 






^7® (Jf5 3#Oifc«ffi) 








f = 9 . 2 7 1 mm, 


F/No = 2. 


8, a> = 2 5. 


K = - 1 . 542723, 


A = 6. 0 2 8 2 6 E-4, 




1, BF = 0. 5 8 7 


f , 


AP = 3. 


5 0 6 f 


B = - 3 . 18740E- 


5, C= 2. 3 3 1 8 2 E 










i 


r i 


di 




j Hi 








1 


co GR9) 


3 . 


1 0 










2 


6. 4 3 8 


1 . 


8 9 


1 1.8 8 3 0 0 




4 0. 8 0 




3 


- 2 2. 8 0 8 


0. 


8 4 










4 


- 7 . 5 4 9 


0. 


8 0 


2 1.7 3 4 3 8 




2 6. 17 




5 


4. 8 6 5 


0 . 


9 6 










6 


10. 119 


3. 


1 0 


3 1.7 5 5 0 0 




5 2. 3 0 




7 


- 7. 5 6 1 


2 . 


2 7 










8 


CO 


2 . 


7 3 


4 1.51633 




6 4. 15 




9 


CO 










o 




[0 0 5 4] ##flff 








B = -2. 37491E- 


-5, C = 


2. 2 8 4 2 2 E 










- 6, D = - 5. 88796E-8 




K = - 0. 3 7 1 8 8 9, 


A = - 8. 0 4 2 5 6 E - 




2kWm<Ds<7 ? — 


m 


I 




4, B= 2. 5 3 0 5 5 E-5, C = - 7 . 3 7 6 8 


f 2 /f=-0. 4 2 3, 


f i/f 3=0. 


.946 


5E-6, D= 4. 0 7 9 6 0 E-7 






o 








|g7ffi (|g3S¥<Z>&#JE) 








[0 0 5 5] £l±, Ife 


m 


all 0-1 2H«#J4©W 


K = - 1 . 4 8 2 8 7 5, . 


A= 6. 1 8 7 4 0E-4, 
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[0 0 5 6] 0 2 1 3 (d, nMffl 1 ~ 1 2 tcHBi" 

[0 0 5 7] 

&m b V ri/jr huvXtt_hiE©*D#«^tcJ; 9, F/ 
No = 2. 8 iK5<*nST, ¥WA : 2 SAIK^ 

\?=f*** 7^f- /I'fft*^ 7©»fH'Xt U 



[ElfficOflB^^iftW] 

[Hi] MJ t'u's' H/^Xci/vx 

[urn s«t«ifcni-siRSH-e*5. 

[B3] Safe«2^H-f 5iRJtHTf&5. 
[04] 5feK6^3fcB8-t-5iRI6B|-C*5. 
[0 5] SU6«»J4fcH-f SiRSHT&S. 
[0 6] *J£^J5lc^i-5ifXa0T-fe5o 
[0 7] HJ6^J6fC|g-r5JRSI0T**>5. 
[0 8] *J6«7»^H-t-5JRSSB|-C*>5. 
[0 9] *»W8fcHi-5iR*HT&5. 
[010] *J6^J9^l8-r5JRIS0-efe5„ 

[011] sHfem oizm-t z>w.mmT'tbz> 0 
[0i2] -$mmi i ic&gi-5JRM0T-£>5 o 

[013] HJS^Jl 2(cKi-5)RS0T*fe5„ 



[01] 



ft ft } T 3 ft ( % 




(10) <ftffl¥-S- 1 8 8 2 8 4 

[0 2] 




(11) 5 - 1 8 8 2 8 4 



F/No.Z-8 
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^= — ■ 
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-0.020 



0.4 cv 
0-1 co 



Q5 u> 
0.25 ^ 
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3 7 tfc£: 
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[[24] 



- 1 8 8 2 8 4 




/ 
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[0 5] 



4) 
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0 ZOO 
cti f'A) 
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^ 


















■Q.OZO 




-Offl 



0.9 us 
0.7 ou 
0.5 w 
a 25 uj 
ON AXIS 
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W 5-188284 



f/No. ZZ 
T 










'! 


i 


V 




mi 




\»l 




If 












(Z>T 


n 








1,1 , 





-O.Z0 0 0.10 -0.20 0 Q.ZO -2.00 



0.020 



0.9 vu 
0.7 
0-5u> 
0.25 u> 

ON AXIS 



(16) 



- 1 8 8 2 8 4 



[0 8] 



F/No.Zg 





■0.20 0 0.20 -0-20 0 0.20 -ZOO 0 200 





O.0ZQ 



+-o.ozo 

Z3 vir£- 



0.7 1» 
0.5 w 

0.25 u 
ON AXIS 



(17) 



#§W 5-188284 



[09] 

f/Ho.Z.S to -25.1' 




s 



(18) 



<&mW- 5- 1 8 8 2 8 4 



[010] 



F /No. 2.8 





-0.ZO 0 020 -0.20 0 0.20 -260 0 2.M 




0.9 (v 
0.7 iv 
0.5 'iv 

ON AX/S 



+ -0.0ZO 



A 
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[Ell] 



F/N&ZS w=25.r 




(20) 
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- 1 8 8 2 8 4 



1 2] 



F/N0.Z8 




77~ 



iM-1fh m H ) 




-O.Z0 0 0.20 -0.20 0 0.10 -ZOO 0 Z-00 
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0.25*J 
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F/N0.2.S 
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